The partition of cholesterol between ordered and fluid bilayers of phosphatidylcholine: a synchrotron X-ray diffraction study.
The structure and composition of coexisting bilayer phases separated in binary mixtures of dipalmitoylphosphatidylcholine and cholesterol and ternary mixtures of equimolar proportions of dipalmitoyl- and dioleoylphosphatidycholines containing different proportions of cholesterol have been characterized by synchrotron X-ray diffraction methods. The liquid-ordered phase is distinguished from gel and fluid phases by a disordering of the hydrocarbon chains intermediate between the two phases as judged from the wide-angle X-ray scattering profiles. Electron density distribution calculated in coexisting bilayer phases shows that liquid-ordered phase is enriched in dipalmitoylphosphatidylcholine and cholesterol and a higher electron density in the methylene chain region of the bilayer ascribed to the location of the sterol ring of cholesterol. The ratio of the two constituents in the liquid-ordered phase is not constant because the stoichiometry is temperature-dependent as seen by respective changes in bilayer thickness over the range 20 degrees to 36 degrees C where coexisting phases are observed. Three coexisting phases were deconvolved in the ternary mixture at 20 degrees C. From an analysis of the ternary mixtures containing mole fractions of cholesterol from 0.09 to 0.15 it was found that the liquid-crystal and gel phases each contained about 10% of the cholesterol molecules and the liquid-ordered phase was comprised of 30% cholesterol molecules.